International Journal of Interdisciplinary and Multidisciplin&tydies (1JIMS), 2016, Vol 3, No.4,74-79. 74

Available online at http://www.ijims.com
ISSN:2348 — 0343

Nutrient adequacy of school going children can be determined by

dietary diversity scoreswithin different food groups

*Zoomi Singh, Research schdlaReena Chaturvedi, M.ed, PGDETand Ena Gupta, Ph.D (food and nutrition), Post Doc
(DSI Women Scientisty.
1. Centre of Food Technology, University of Allahabad, Allalthibadia.
2. University of Allahabad, Allahabad, India.
3. Sam Higginbottom Institute of Agriculture, Technology ance8cés (SHIATS), Allahabad, India.
*Corresponding Author -: Zoomi Singh
Abstract
The adequate amount of nutrient intake required at the ages-gfuberty in girls is the prerequisite for good
health and overall development. The present crossosattstudy was conducted to find nutrient intake
adequacy in school going girls through dietary diversity saiilation. 10-12 years girls of HIG (high income
group) and MIG (medium income group) of Allahabad were decided @dation. 50 HIG and 50 MIG girls
were drawn randomly after age based stratification. 24distary recalls was taken for three days and the
consumption of only home cooked food was recorded. DDS (dieligeysity scores) and NAR (nutrient
adequacy ratio) were calculated. Student’s t-test was appliethfiing the significant difference. Pearson’s
correlation was applied to find the relation betweerSADd NAR. Significant difference was found in the DDS
of fruits, meat and vegetables of the two comparative graddpgimum scores of dietary diversity were of
vegetables (1.71) and grains (1.62) in MIG girls and of fi(iit83) and meat (2.00) in HIG girls. The correlation
between DDS and the NAR is significant and positive twtdoncluded that on increasing dietary diversity
within the food group, nutrient adequacy of nutrient was als@ased.
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Introduction

Inadequacy in diet results in deficiency of different nutsewhich makes children malnourished and also
affects their overall development as they were noingesiufficient nutrients according to their needs. @irel

of the population worldwide is affected by minerals and vitageficiencies'. There is slow progress of
reducing the prevalence of micronutrient deficienciesiifia® Prevalence of underweight in urban areas is 38%
and is higher in girls 48.9% than in boys 45.5%. In India morebeurof children was affected by macro and
micro nutrient deficiencies Over 90% Indian women, adolescent girls and childremaemic.

The prime time to build up body stores of nutrients is thiéogeof school age because it is the time of
preparation for rapid growth of adolescence so nutatlgrsignificant Therefore, it becomes very important to
know the nutrient adequacy of school going children. Childnegrowing age are more prone to diseases
caused by various infections due to which there is dexreasbsorption of essential nutrients and also in
appetite. Several consequences related to health wameirseutrient deficient children like stunted growth,
retardation, blindness, physical deformities, reduced imemtunctions, lowered resistance to infection,
psychosocial difficulties, impaired cognitive developmerd #rus leads to poor academic performance. Food
based strategies have recommended as the first ptimritget micro nutrients neetls

In girls the growth rate increases at the age of 10 ondlhas rate is maintained till the age of 13. The protein

requirements usually exceeds in this group so as to meethgreeeds, for the pubertal changes and for
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approaching menarche. Bone growth demands more calciunildnen than adults and also the requirement of
iron increases as there is increase in blood vofurfie fulfill this, diversification in daily diet is amssential
food based approach because it contains combination riéntatand other healthful substances, that no single
food can supply alone in the amount needed.Dietary divéssitgfined as the number of different food groups
or food items that are eaten in a given period of fimcores for dietary diversity was given on the basis o
food group count like grains, vegetables, fruits, milk and mgahentioned in Food Guide Pyramid. A diet rich
in variety items not only fills the mouth with watbut also ensures inclusion of various essential nusrient
them. Nutrient adequacy defined as the required amountagesf the specific nutrient present in the diet in one
day’'s meal of an individudl NAR measure first developed by Madden and Ydderd since then been used in
both developed and developing countrfed ** @ 1 Adult's and adolescent’s nutrients adequacy can be
indicated by dietary diversity which serves as useful atdicof it and this is proved by many researctets*
14.15. 8v/ariety in diets not only attracts the children bupriovides the bulk of nutrients required at this age of
pre-puberty in them. The purpose of this study is to deterspecific nutrients adequacy through calculation of
dietary diversity scores within food group, based on nutiigiatke in school going girls (10 to 12 years)
belonging to HIG and MIG of urban Allahabad.

Materialsand Methods

This is a descriptive, cross- sectional study whiels warried out at the Centre of Food Technology; Uniyersit
Of Allahabad. The target populations selected for thdystvere the school going girls belonging to different
socio economic groups- MIG and HIG families of Allahabag. dihe Sample size of the study was comprised
of 100 girls i.e. 50 MIG and 50 HIG girls of age 10-12yrs. Randanpbag was applied for selecting the MIG
and HIG families’ .The sample units of the girls were drasandomly after age based stratification. A
comprehensive schedule was used to record the general ititorntietary diversity of food, dietary intake etc.
An observation and interview technigque was used for ddliaction.A dietary survey was conducted described
by Swaminathar, the consumption of food and nutrient intake was recorded thifooghfrequency table and
exchange list®, was used to convert the amount of consumed food in doirEnof specific nutrient. The intake
of foods and nutrients was calculated using the Food Compositioe fdbr any item of the food group
categories, consumer should consume at least 10 g &manygluring the 2-day -survey periddand only
home cooked food consumptions were recorded. Out of the liblpassore points, maximum score of diversity
that is 2 received by each of the five food groups categ@edsulation of nutrient adequacy ratio (NAR) for
energy intake, vitamin A, riboflavin, thiamin, vitamin €lcium, iron, zinc and protein was done for estiomati

of nutrient adequacy. NAR i.e. the ratio of daily individirdhkes to its recommended dietary allowance was
calculated for each nutrieft related to subject’s gender and age category. DDS and NAR catculated as

described according to the formula below.
No.of fooditemsof aspecificfoodgroup

consumedbytherespondent

= x2
Totalno.fooditemsin thatspecificfoodgroup

* NAR = Actual intake of nutrient by an individual
RDA (specific)
Satigtical Analysis: Student t -test was applied for finding the significantedénce between the means -DDS

and NAR of the two comparative income groups. Pearsomiglation (r) was applied to find the correlation
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between DDS of particular food groups and NAR of the relatédents. For statistical analysis, software SPSS

(Statistical Package for Social Sciences) ver. 12 wed. us

Results

Dietary diversity scores calculation is depicted in tablevhich shows that HIG girls have maximum scores of
dietary diversity from meat group (2.00) and fruit group (1.83) amdnmim scores of diversity from milk
group (0.40).Whereas in MIG girls’ maximum dietary diversityrecaere from vegetable group (1.71) and
grains group (1.62) and minimum from fruit group (0.36). t c#ddst which shows that there is a significant
difference in DDS of vegetable [t cal (2.809) and t tab (1.98)i fr cal (4.280) and t tab (1.98)], meat [t cal
(3.818) and t tab (1.98)]. We found that higher DDS within food growpe velated to HIG girls in comparison
to MIG girls. On the basis of nutrient intake of girls,rerit adequacy ratio was calculated. Figure.1 shows that
max NAR in HIG girls was observed in iron (1.06), vitamin(JA05), followed by protein (1.05) and min of
energy (0.66), and zinc (0.72). In MIG girls max NAR was of tlm&n{0.99), riboflavin (0.98), followed by
energy (0.98) and min NAR of iron (0.75), and zinc (0.66). Table.@sshioe association between DDS and
NAR; we observed that there is a significant and pa@sitierrelation exists between them. It is evident from
table.3 that max percent (%) of HIG girls were in the caegbfDDS >5 and min % of HIG girls were in the
category of TDDS<5. Relationship between total dietiversity scores (TDDS) and NAR shows that max
more numbers of HIG girls were there in TDDS more thand these girls have higher NAR as compared to
girls with TDDS below 5. Table.4 shows that max % of MIGsgivere in the category of TDDS >5 and min %
of MIG girls were in the category of TDDS <5 but this ovetalis less than HIG girls.

Discussion

The study shows a positive and significant relation betWwé&R of selected nutrients and DD%? 15 20 22
Some studies showed that the disease rate is reduced by afitdkesrsified diet, so results in decreased
mortality rate?® 2% In this study, we found that HIG girls have max DDS fromtérand meat groups and min
DDS from vegetable group which shows that consumptiorudfdgroup was higher followed by meat group this
is due to certain factors like high socioeconomic groupre availability of fruits in that season and cultural
practice of eating it. Another study in Austraifa®also showed similar results. On the other hand DDIGFf
girls were opposite to this as they were taking mometyaof vegetables, so in MIG girls max DDS from
vegetable group and min DDS from milk group, same findires meported by Magaréy. The method used to
score dietary diversity was similar as used by Mirminad ldaines?® ?°. Calculation of nutrient adequacy ratio
(NAR) based on nutrient intake of HIG and MIG girls. Max NARHIG girls was observed in iron (1.06),
vitamin a (1.05) followed by protein (1.05) as the consumptiofiuifs and meat were higher in this group.
Whereas in MIG girls, max NAR was observed in thiamine (0z@@) riboflavin (0.98) followed by energy
(0.98) as the intake of vegetables was higher in themlainesult was reported by Torheifiwho calculated
NAR of particular nutrients to its RDA and observed thakmalues of NAR were related to protein, riboflavin
and thiamine.Positive correlation between DDS and NARcluded that as the variety of grains, vegetables,
fruits, milk and meat within food groups increases, the NARelated nutrients were also increases. Higher
DDS shows more adequacies of nutrient, same findingsal&vébeen reported by Mirmiran, Steyn and Odle,
2728 |n people with a DDS of five or over, NAR was greatentimindividuals with scores below five. The
food group score diversity increased with increase in DDfs flesult was observed in all food groups. In
individuals whose score was more than five, the higheasety score was in fruits; this was also reportethe

Bernstein’s study:®. The girls with DDS higher than 5 may be because grairraitdroup scores were higher.
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However, this may result in higher intakes of vitamin i@nain A. Ogle,?® also mentioned the importance of
high variety scorgin these food groups. It could therefore be concluded that DExSappropriate indicator for

nutrient assessment of 10 - 12 year old school going girls

Conclusion

High dietary diversity scores show more variety of foodugsoin the diet. Significant positive correlation
concluded that by incorporating variety of food items withia food groups in the diet of girls, the adequacy of
different nutrients was achieved by them. From the ptesedy it can be concluded that dietary diversity score
calculation is an appropriate method which is associatdnairient adequacy in this group of girls.
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TABLES
Table.1: Dietary diversity scoreswithin food groupsof HIG and M1 G girls.

FOOD HIG MIG
GROUPS
MEAN St MIN MAX MEAN St MIN MAX ttak tca
Err err (0.05
level)
GRAINS 1.065: .049 .51 1.62 1.036! .03¢ .50 1.62 1.9¢ 562
VEGETABLES 9437 .047 .57 171 1.1469 .052 47 171 1.98 2.809*
FRUITS .9490 .067 .58 1.83 .6282 .028 .36 .90 1.98 4.280*
MEAT 1.2449 .068 .50 2.00 .9314 .054 .50 1.50 1.98 3.818*
MILK 1.1592 .078 .40 181 1.0824 .056 .40 1.60 1.98 .834
Sig*

HIG-High income group, M1G-Medium income group,M IN-Minimum, MAX-Maximum, St err-Standard error, t tab- tabulated, t
cal- calculated
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Fig.1: Nutrient adequacy ratioin HIG and MIG girls.

HIG- High income group, M |G- M edium income group.

Table.2: Correlation between DDS and NAR of selected nutrients.

79

Nutrient Adequacy Ratio Pearson Correlation(r)
With Dietary Diversity
Score
GRAINS -
Energy .890**
Thiamine .878**
Calcium .709**
Protein .830**
Zinc .669**
Iron .691**
VEGETABLES -
Vitamin A .861**
Iron T75**
Vitamin C 711
Calcium 721+
Riboflavin .685**
FRUITS -
Vitamin A .851**
Vitamin C .834**
Energy .663**
MILK -
Protein .857**
Calcium .820**
Riboflavin T46**
MEAT -
Protein .861**
Calcium 775%*
Riboflavin 711
Iron 721**
Zinc .685**
** Correlation is significant at the 0.01 level (24&).
Table.3 Percentage (%) of HIG girlsin relation to TDDS and NAR.
TDDS— <2 2-4 5-7
Nutrients NAR % NAR % NAR %
ENERGY (kcal) .66 13 .76 65 .91 22
PROTEIN (g) .87 18 .97 52 1.03 30
IRON(mg) .75 21 .84 66 1.0€ 13
CAL CIUM (mg) 72 15 .88 60 .92 25
THIAMINE(mg) .95 22 .98 51 1.04 27
VITAMIN A(ug) .87 21 .94 56 1.08 23
VITAMIN C(mg) 72 12 .83 59 .92 29
ZINC(mg) 72 15 87 47 .92 38
RIBOFLAVIN (mg) .95 19 .97 46 1.04 35
Table.d Percent (%) of MIG girlsinrelation to TDDS and NAR.
TDDS— <2 2-4 5-7
Nutrients NAR % NAR % NAR %
ENERGY (kcal) 72 23 .82 54 .95 23
PROTEIN (g) .87 21 .89 49 .94 30
IRON (mg) 72 18 .84 62 .93 20
CAL CIUM (mg) 72 32 76 55 .82 13
THIAMINE (mg) .95 25 .96 51 .98 24
VITAMIN A (ng) .87 27 .92 58 .94 15
VITAMIN C (mg) 72 22 77 47 .82 31
ZINC (mg) 72 19 .75 50 .82 31
RIBOFLAVIN (mg) .95 22 .96 44 .98 34




